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Why 21cm Cosmology 
•  Line	
  Emission	
  

•  Op/cally	
  thin	
  
•  Observable	
  even	
  into	
  Dark	
  Ages	
  
•  Directly	
  probes	
  redshiV	
  evolu/on	
  

•  Sensi/ve	
  to	
  
•  Ly-­‐α:	
  Wouthuysen	
  Field	
  Effect	
  
•  X-­‐ray/DM:	
  Hea/ng	
  
•  UV:	
  Ioniza/on	
  

•  Integrated	
  measure	
  of	
  galac/c	
  proper/es	
  
•  includes	
  low-­‐mass	
  tails	
  
•  bubble	
  size	
  breaks	
  some	
  degeneracies	
  

•  Complementary	
  to	
  
•  CMB	
  
•  op/cal	
  probes	
  of	
  galaxies	
  
•  other	
  poten/al	
  lines	
  (e.g.	
  CO,	
  C+)	
  



21cm Cosmology: 
Global + Power Spectrum 
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PGB: PAPER Green Bank PSA: PAPER South Africa 
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•  Low	
  Lunar	
  Orbiter	
  
•  Moon	
  as	
  RFI	
  shield	
  
•  Moon	
  as	
  a	
  Tref,	
  mask	
  
•  1	
  to	
  4	
  elements	
  

•  Lunar	
  Lander	
  
•  Far	
  side	
  of	
  moon	
  (shield)	
  
•  10	
  to	
  20	
  elements	
  

•  Future	
  
•  Dark	
  Ages	
  Lunar	
  Array	
  
•  100s	
  of	
  elements	
  
•  Dark	
  Ages	
  Power	
  spectrum	
  

•  The	
  science	
  case	
  
•  cosmology	
  
•  forma/on	
  of	
  structure	
  
•  first	
  stars	
  and	
  galaxies	
  


